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m) oiSffl^b^ i999*Pxg ti^ ^ pg^s n & s 0 

jiff py F*^t><bt^5^ U F#s*5 0 
[0 0 3 5 ] H4«^©ffiilijilBS**JfflLfcSiaESJh 

^-fibxmmmM^±2 2 tmmztix^z. mm.*gm 
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tmmi tc»s*^w©&ill!S±SS«e:J:ft«. x>^ 

-tct Btg? ft r i i sajs^ - k t mmmmmc 
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5 £r*a»rc t & < T5/ctft6 < x > y >NKf4£Gfe£ 
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&EiStt7>P-F#l 9£iICT£>^2 OtQjfm 
[0 0 2 5 ] t ©J: 5 ±geofiail»±SBr«. x 

tt*-5»jtcfata3ti/ca«J03- f&, ffi±^ 3 ^;£ 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has a collating means to collate the identification information currently assigned to the construction 
equipment and the inputted identification information. While it is the antitheft device of the construction equipment 
constituted so that a starter motor could be started, and intercepting the energization circuit to a starter motor when a 
collating result is not in agreement when a collating result is in agreement The antitheft device of the construction 
equipment characterized by coming to have a cutoff means to intercept the circuit which supplies a pressure oil to the 
remote control valve for transit motors operated at least. 

[Claim 2] The antitheft device according to claim 1 which constitutes and becomes so that a tank may be made to 
discharge the pressure oil breathed out from a hydraulic pump through an unloader, when the circuit which supplies a 
pressure oil to said remote control valve is intercepted. 

[Claim 3] It has a collating means to collate the identification information currently assigned to the construction 
equipment and the inputted identification information. While it is the antitheft device of the construction equipment 
constituted so that a starter motor could be started, and intercepting the energization circuit to a starter motor when a 
collating result is not in agreement when a collating result is in agreement The antitheft device of the construction 
equipment characterized by coming to have an engine shutdown means to intercept the supply way which supplies a 
fuel to an engine. 

[Claim 4] Collating of said identification information is an antitheft device according to claim 1 to 3 carried out to 
comparing the identification information memorized by the memory by the side of an engine operating bar with the 
identification information memorized by the memory by the side of a construction-equipment body. 
[Claim 5] While intercepting the energization circuit to a starter motor, the anti-theft circuit of the circuit which supplies 
a fuel to the circuit which supplies a pressure oil, and an engine which can intercept either at least is carried in a remote 
control valve at a construction equipment. Anti-theft system of the construction equipment characterized by transmitting 
the shutdown signal outputted from the sending station to said construction equipment through a satellite, and for the 
receiving set with which said construction equipment was equipped receiving the shutdown signal, and operating said 
anti-theft circuit. 

[Claim 6] Anti-theft system according to claim 5 which sets up the working area of said construction equipment 
beforehand, measures the location of said construction equipment using GPS, and transmits said shutdown signal to the 
construction equipment concerned when the location of said measured construction equipment is outside said working 
area. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the anti-theft system for preventing the theft of the antitheft device with 
which construction equipments, such as a hydraulic excavator, are equipped, and the construction equipment in a remote 
place. 
[0002] 

[Description of the Prior Art] Since the radius of action of a crawler type hydraulic excavator is small, it is left in a work 
site during construction of a plant etc. in many cases. Moreover, although a rental lease machine is used in many cases, 
since an owner does not reside in a site permanently, the management of a construction equipment is inadequate and the 
theft often generates it. A rental leasing company has to join a large amount of burglary and robbery insurance, and the 
burden of management cost is increasing it from such a situation. 

[0003] Then, applying the antitheft device with which the automobile is equipped also to this kind of construction 
equipment is examined. As an antitheft device carried in current and an automobile For example, while enclosing with 
an engine operating bar IC which memorized identification code The same identification code also as the antitheft 
device carried in the automobile body side is made to memorize. Only when an engine operating bar is inserted and a 
collating result is [ the identification code by the side of an engine operating bar is transmitted to an antitheft device side 
by wireless both identification codes are collated and ] in agreement, what can put an engine into operation is known. 
Moreover, when the personal identification number beforehand set as the antitheft device is inputted through the number 
key of **, there are some which can start an engine. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the former antitheft device, even if it applies the conventional 
antitheft device for automobiles to a construction equipment, if a cable is prepared and a dc-battery is directly linked 
with an engine starter motor, it will become possible to start an engine. Moreover, a personal identification number may 
flow out in the latter antitheft device. Therefore, there is a problem that a theft cannot be certainly prevented even if it 
adopts which antitheft device. 

[0005] Moreover, about the construction equipment used in a remote place, there is also a problem that it cannot be 
quickly coped with to a theft. 

[0006] This invention is made in consideration of the technical problem in the above conventional construction 
equipments, can prevent the theft of a construction equipment certainly, and offers the antitheft device and anti-theft 
system of a construction equipment which can prevent a theft quickly also about the construction equipment in a remote 
place. 
[0007] 

[Means for Solving the Problem] The first gestalt of the antitheft device concerning this invention has a collating means 
to collate the identification information currently assigned to the construction equipment and the inputted identification 
information. While it is the antitheft device of the construction equipment constituted so that a starter motor could be 
started, and intercepting the energization circuit to a starter motor when a collating result is not in agreement when a 
collating result is in agreement Let it be a summary to come to have a cutoff means to intercept the circuit which 
supplies a pressure oil to the remote control valve for transit motors operated at least. 

[0008] In the above-mentioned antitheft device, when the circuit which supplies a pressure oil to a remote control valve 
is intercepted, it is desirable to make a tank discharge the pressure oil breathed out from a hydraulic pump through an 
unloader. 

[0009] Moreover, the second gestalt of the antitheft device concerning this invention It has a collating means to collate 
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the identification information currently assigned to the construction equipment and the inputted identification 
information. While it is the antitheft device of the construction equipment constituted so that a starter motor could be 
started, and intercepting the energization circuit to a starter motor when a collating result is not in agreement when a 
collating result is in agreement Let it be a summary to come to have an engine shutdown means to intercept the supply 
way which supplies a fuel to an engine. 

[0010] In the above-mentioned antitheft device, collating of identification information can be performed by comparing 
the identification information memorized by the memory by the side of an engine operating bar with the identification 
information memorized by the memory by the side of a construction-equipment body. 
[001 1] The anti-theft system of the construction equipment concerning this invention While intercepting the 
energization circuit to a starter motor, the anti-theft circuit of the circuit which supplies a fuel to the circuit which 
supplies a pressure oil, and an engine which can intercept either at least is carried in a remote control valve at a 
construction equipment. The shutdown signal outputted from the sending station is transmitted to a construction 
equipment through a satellite, and the receiving set with which the construction equipment was equipped receives the 
shutdown signal, and let the approach of operating an anti-theft circuit be a summary. 

[0012] In the above-mentioned anti-theft system, the working area of a construction equipment is set up beforehand, the 
location of a construction equipment is measured using GPS (Global Positioning System), and when the location of the 
measured construction equipment is outside a working area, it is desirable to transmit a shutdown signal to the 
construction equipment concerned. 
[0013] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on the gestalt of operation shown 
in the drawing. 

[0014] Drawing 1 (a) and (b) are the circuit diagrams showing the configuration at the time of applying the antitheft 
device of this invention to a hydraulic excavator. 

[0015] In drawing 1 (a), 1 is Terminals A and B and a key switch which switches a connection pattern between C, and 
Terminal A is connected to the dc-battery 3 through the fuse 2. 

[0016] 4 is an anti-theft unit as a cutoff means, and is equipped with collating section 4b as a collating means to collate 
the identification code of the hydraulic excavator memorized by IC5a built in the engine operating bar 5, and the 
identification code memorized by memory 4a of the anti-theft unit 4, and electromagnetic-relay 4c controlled by the 
collating section 4a. 

[001 7] The engine operating bar 5 has a transmitting function, by inserting in a key switch 1, a power source is supplied 
from a dc-battery 3, and reads identification code from IC5a, and transmits the read identification code to the anti-theft 
unit 4 by wireless. 

[0018] electromagnetic-relay 4c ~ electromagnetism - a coil 4cl and its electromagnetism - when a current flows in a 
coil 4c 1, it has the contact 4c2 which closed-operates, and 4c3. the input side of a contact 4c 1 is connected to Terminal 
C ~ having - an output side ~ the electromagnetism of the engine starter relay 6 - it connects with coil 6a. the 
electromagnetism ~ if a current flows to coil 6a, contact 6b will close and the engine starter motor 7 will rotate. 
[0019] on the other hand ~ a contact 4c3 ~ electromagnetism ~ it connects with a coil 4c 1 and juxtaposition, and the 
holding circuit is constituted, an input side is connected to Terminal B and the lever lock limit switch 8 and the lever 
lock solenoid 9 are connected to the output side at the serial at the order. In addition, the lever lock limit switch 8 is 
energized when Lever L is depressed in a lock discharge location, as shown in dra wing 2 . In addition, it functions as an 
airframe not operating, even if it intercepts all operating circuits, such as transit, revolution, and equipment, it locks oil 
pressure and the body touches a control lever if it pulls up in case an operator gets on and off as a safety device, if Lever 
L is depressed, the lock of oil pressure will be canceled, and Lever L is constituted so that transit, revolution, and 
actuation of the equipment may be attained. 

[0020] If the lever lock solenoid 9 is excited, the change-over valve 10 shown in drawing.! (b) will be switched to an I 
location from an A location, and the pressure oil breathed out from the pump 1 1 for control will be supplied to the 
remote control valve 12 for bucket actuation, the remote control valve 13 for boom actuation, the remote control valve 
14 for arm actuation, and each remote control valves 12-15 of the remote control valve 15 grade for transit motors 
operated in an I location. 

[0021] Therefore, in the condition that a change-over valve 10 is in an I location, for example, the pressure oil is 
supplied to the remote control valve 12 for bucket actuation, if control-lever 12a is operated in the direction of A, a 
control valve 16 is switched to a U location from a center valve position, the hydraulic oil breathed out from a hydraulic 
pump 17 is introduced into head side cut room 18a of a bucket hydraulic cylinder 18, and bucket length actuation can 
carry out. On the other hand, if control-lever 12a is operated in the direction of B, a control valve 16 is switched to an E 
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location, hydraulic oil is introduced into rod side cut room 1 8b of a bucket hydraulic cylinder 1 8, and bucket push 
actuation can be performed. 

[0022] Next, actuation of the antitheft device which has the above-mentioned configuration is explained. 
[0023] If the engine operating bar 5 is inserted in a key switch 1 and it is turned to ON location from an OFF location, 
the identification code memorized by IC5a of the engine operating bar 5 and the identification code memorized by 
memory 4a of the anti-theft unit 4 will be collated. 

[0024] the case where a collating result is in agreement ~ the electromagnetism of electromagnetic-relay 4c - a coil 4cl 
is excited and a contact 4c2 closes ~ further - electromagnetism - coil 6a is excited, contact 6b closes, and the engine 
starter motor 7 rotates. 

[0025] If Lever L is depressed in a lock discharge location in this condition, the lever lock limit switch 8 will close, the 
lever lock solenoid 9 will be excited, and a change-over valve 10 will be switched to an I location. Thereby, the lock of 
oil pressure is canceled and it becomes possible to operate the equipment, a transit motor, etc. 
[0026] however, the case where a collating result is not in agreement - collating section 4b - electromagnetism ~ the 
touch-down of a coil 4c 1 - intercepting ~ electromagnetism ~ a coil 4c 1 is not excited, therefore a contact 4c2 and 4c3 
become having opened with as, respectively, and it does not energize to the engine starter motor 7 and the lever lock 
solenoid 9. 

[0027] When a dc-battery 3 and the engine starter motor 7 are directly linked in this condition using a cable temporarily 
(refer to virtual Rhine C among drawing 1 ), in order that the lever lock solenoid 9 of what can start an engine may not 
operate, an A location is maintained, and the pressure oil breathed out from the pump 1 1 for control flows on a tank 20 
through an unloader 1 9. 

[0028] Thus, when the identification code memorized at the base machine side in the identification code which the 
engine operating bar 5 was made to memorize identification code, and was memorized in the above-mentioned antitheft 
device at the engine operating-bar 5 side is made to collate and a collating result is not in agreement, while making 
engine starting impossible, it is characterized by carrying out the unload of the pressure oil supplied to a remote control 
valve, and making all hydraulic operation impossible. 

[0029] Drawing.3 shows the second operation gestalt of the antitheft device concerning this invention, and it performs a 
fuel cut while it intercepts an engine starter motor circuit. In addition, in subsequent explanation, about the same 
component as drawing 1 , the same sign is attached and the explanation is omitted. 

[0030] although the point which intercepts the energization to the engine starter motor 7 is the same as the configuration 
of drawing I in the antitheft device shown in dr awing 3 when identification code is not in agreement - the second 
operation gestalt ~ electromagnetism ~ a coil 4c 1 is excited and the contact 4c4 is closed-operated. 
[0031] If this contact 4c4 closes, the engine-stop solenoid 21 will be excited and a fuel cut will be performed. That is, by 
connecting to the engine-stop solenoid 2 1 the STOP lever connected with the fuel cut lever which is not illustrated 
through a rod, exciting the engine-stop solenoid 21, and pulling a rod, a fuel can be cut and an engine can be 
compulsorily stopped by it. It can be considered that the above-mentioned engine-stop solenoid 21, a rod, and a STOP 
lever are engine shutdown means. 

[0032] Next, the anti-theft system concerning this invention is explained. 

[0033] The anti-theft system of this invention enables it to prevent a theft certainly also about the hydraulic excavator in 
the remote place where management is inadequate using a satellite. 

[0034] Commercialization of the low-altitude earth-orbit satellite (altitude of about 800km) which goes a low orbit 
around to the orbit of current and a geostationary satellite (altitude of about 36,000km) is due to be started from around 
January, 1999. Since it is a low orbit, it is small-scale and this low-altitude earth-orbit satellite for which are sufficient 
has the merit that communication link cost is cheap. 

[0035] Drawing 4 shows the configuration of the anti-theft system using the low-altitude earth-orbit satellite. In this 
drawing, the manager of construction equipments, such as a hydraulic excavator, has the personal computer terminal 21, 
and this personal computer terminal 21 is connected with the satellite commissioned company 22 through the Internet. 
The satellite commissioned company 22 transmits a signal towards a low-altitude earth-orbit satellite 24 from the 
satellite earth station 23. 

[0036] A low-altitude earth-orbit satellite 24 relays the signal transmitted from the satellite earth station 23, and 
transmits a signal to the hydraulic excavators 25a, 25b, and 25c used as an administration object. Each hydraulic 
excavator can carry the transmitter-receiver, respectively, and the signal sent from the hydraulic excavator can also 
transmit a signal now to the low-altitude earth-orbit satellite 24 -> satellite earth station 23 -> satellite commissioned 
company 22 -> personal computer terminal 21 . 

[0037] The configuration of the antitheft device carried in the above-mentioned hydraulic excavators 25a-25c is shown 
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in drawing 5 . When an engine drive is possible for the engine-stop solenoid 21 when excited, and not exciting, it cuts a 
fuel and makes an engine stop in this drawing, moreover, the electromagnetism of relay 30 -- coil 30a is usually in the 
condition of OFF actuation, i.e., un-exciting, and Contacts 30b and 30c are carrying out normal-close actuation. 
Therefore, the engine starter motor 7 is pivotable and a fuel cut does not operate, either. 

[0038] In such a configuration, if a shutdown signal is transmitted towards a hydraulic excavator from a low-altitude 
earth-orbit satellite 24, it will be received by the antenna 31 and a shutdown signal will be given to the satellite 
communication unit 32. relay control section 32a of the satellite communication unit 32 - a shutdown signal - winning 
popularity - electromagnetism - coil 30a is excited. It can be considered that the above-mentioned relay 30 and the 
satellite communication unit 32 are anti-theft circuits. 

[0039] electromagnetism » if coil 30a is excited, contact 30c will open, the energization to the engine-stop solenoid 21 
will be severed, and, thereby, an engine will stop. Moreover, since setting 30b is also opened and the energization 
circuit of the engine starter motor 7 is also intercepted by it at the same time contact 30c opens, engine starting is also 
made impossible. 

[0040] The circuit 33 surrounded with the broken line is an oil pressure unloading circuit which can add for making 
theft prevention more reliable among drawing. 30d of contacts is usually closed, if relay control section 32a opens 30d 
of contacts, even if it depresses the lever L explained with the first operation gestalt in a lock discharge location, the 
lever lock limit switch 8 will not close, but the lever lock solenoid 9 will maintain an A location (refer to drawing 1 (b)). 
The unload of the pressure oil supplied to a remote control valve is carried out, and it becomes impossible thereby, to 
operate the equipment, a transit motor, etc. In addition, 34 are a key switch among drawing. 

[0041] Thus, if a shutdown signal is transmitted when it becomes clear that the construction equipment encountered the 
theft, using satellite communication, to the hydraulic excavator of a remote place, engine starting can be made 
impossible, an engine can be stopped, or it can control by anti-theft system using a satellite further again for the 
hydraulic operation of an airframe to become impossible. 

[0042] Moreover, the anti-theft system of this invention can realize more advanced anti-theft system by using together 
for example, with all earth location grasp system:GPS. GPS is a highly precise positioning system which receives 
transmit data with the receiver on the earth from at least three satellites as everyone knows, and measures the three- 
dimension location of a receiver from those received data. 

[0043] The successive range of the hydraulic excavator which runs by himself by the crawler is narrow, and when it 
moves sharply, it can be presumed that it is put on a trailer etc. and the theft is performed. Then, the map of the site 
where a hydraulic excavator is arranged is displayed on the display of the personal computer terminal 21, and the 
working area of a hydraulic excavator is expressed as a circle on the map. The input of a working area may carry out the 
coordinate input of the central point and its radius from a keyboard, and may specify the range of the arbitration on a 
map using pointing devices, such as a tablet. 

[0044] And if the location of the hydraulic excavator measured by GPS is displayed in piles on the above-mentioned 
map, it can check whether the location of the hydraulic excavator used as an administration object is in the usual 
working area. When it deviates from a working area, while sounding an alarm, an engine shutdown signal is transmitted 
to the satellite communication unit 32 shown in drawing 5 . 

[0045] Thus, since actuation of a hydraulic excavator can be stopped when the function which measures the location of 
a hydraulic excavator using GPS is added and it deviates from the working area where the hydraulic excavator was set 
up beforehand, or when it is going to deviate, a theft can be prevented. 
[0046] 

[Effect of the Invention] Since the circuit which cannot start a starter motor and it not only carries out, but supplies a 
pressure oil to a remote control valve is intercepted when the identification code memorized by the engine operating bar 
and the identification code memorized at the construction-equipment side are not in agreement according to the antitheft 
device of this invention concerning claim 1 so that clearly from having explained above, the theft of a construction 
equipment can be prevented certainly. 

[0047] Since the supply way which cannot start a starter motor and it not only carries out, but supplies a fuel to an 
engine is intercepted according to this invention of claim 3, an engine can be stopped certainly and a theft can be 
prevented. 

[0048] According to the anti-theft system of this invention concerning claim 5, even if a construction equipment is in a 
remote place, quickly, through satellite communication, starting of a construction equipment can be made impossible 
and actuation can be stopped. 
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3.1n the drawings, any words are not translated. 
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[Draw ing 3] 
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[Drawing 4] 



[Drawing 5] 
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[Translation done.] 
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